Race, ethnic background and socioeconomic status have been linked to a crisis-oriented care patterns among American children. 3, 4 Minority children are less likely than white children to have received mental health treatment before an emergency department visit, 3, 4 and uninsured children are less likely to receive an urgent mental health evaluation when needed. 4 Other studies, however, have shown no relation between sociodemographic status and mental health care, 5, 6 and it may be that different health system characteristics (e.g., pay-for-service, insurance coverage, publicly funded care) interact with sociodemographic status to influence how mental health resources are used. Canadian studies are largely absent in this discussion, despite a known relation between lower income and poorer mental health status, 7 nationwide documentation of disparities faced by Aboriginal children, [8] [9] [10] and government-commissioned reviews that highlight deficits in universal access to mental health care. 11 We undertook the current study to examine whether sociodemographic differences exist in the rates of visits to emergency departments for mental health care and in the use of post-crisis health care services for children in Alberta. Knowledge of whether differences exist for children with mental health needs may help identify children who could benefit from earlier intervention to prevent illness destabilization and children who may be disadvantaged in the period after the emergency department visit. We hypothesized Emergency health care use and follow-up among sociodemographic groups of children who visit emergency departments for mental health crises that higher rates of emergency department use, lower rates of follow-up physician visits after the initial emergency department visit, and a longer time to physician follow-up would be observed among First Nations children and children from families receiving government social assistance.
Methods

Patient population and data sources
We identified a population-based cohort. We included pediatric patients (< 18 years) who presented to an Alberta emergency department for mental health care between Apr. 1, 2002, and Mar. 31, 2008 . To identify the cohort, we used the Ambulatory Care Classification System database of Alberta Health and Wellness. 12 This database is included in Canadian Institute for Health Information re-abstraction studies to ensure data integrity and quality. 13 This study was approved by the health research ethics board of the University of Alberta, Edmonton, Alberta.
Children included in our cohort had a main ambulatory care diagnosis for mental illness (International Classification of Disease codes  F20-F43, F50, F55, F59, F60-F69, F90-F94,  F99) , mental and behavioural disorders secondary to substance abuse (F10-F19), or intentional self-harm (T71, X60-X69, X70-X84) coded by nosologists and grouped according to diagnostic clusters.
14 This diagnosis reflects the Data were linked to an annual registry file to obtain sociodemographic data and to a hospitalizations file to obtain start and end dates of hospital stays. Linkage to a physician claim file provided claims for reimbursement to Alberta Health and Wellness (nearly 100% of physicians) for health care visits following emergency department care (i.e., visits for any care in the post-crisis period). Such claims have been found to have a high concordance with chart reviews and patient interviews.
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Sociodemographic main outcomes
The Ambulatory Care Classification System links to the registry file to identify First Nations Treaty Status people based on treaties between First Nations bands and the Canadian government (children with Treaty Status through registration with Health Canada). Membership in three other groups were also identified in the file, which we categorized as socioeconomic groups under the following headings: regular plan participant (children of families receiving no social assistance), welfare recipient or recipient of other government-sponsored programs because of low income. These three groups reflect the level of government subsidy provided during the study period for provincial health care premiums, which provided revenue for provincial coordination of publicly funded health care in Alberta.
Health care use outcomes
We defined post-crisis use of health services as return visits to the emergency department for mental health crises and any visit to physicians in the post-crisis period (follow-up visits to hospital and community services). We examined followup physician visits within 180 days of the initial emergency department visit (index visit) and reviewed up to three diagnoses for each visit.
Statistical analysis
Emergency department visits
Frequencies and percentages summarize categorical data; continuous data are summarized by mean, standard deviation (SD), median and interquartile range. We calculated age-specific emergency department visits per 100 000 Alberta population (< 18 years) for each sex. We used the Alberta population in 2002/03 stratified by sex and age group as the reference population for directly standardized visit rates 18 based on the whole group (with associated 95% confidence intervals [CIs] ). This approach accounts for correlated data arising from multiple visits from one person. We considered p < 0.05 to be statistically significant.
Post-crisis health services use
We created a discharged data subset of index emergency department visits with one record per discharged child during the period from Oct. 1, 2006 1, , to Sept. 30, 2007 . This subset was created to capture a full year of visits and 180 days of follow-up information. If a child had more than one visit concluding in discharge during this period, we randomly selected one visit to include in the data subset. This construction allowed us to focus on time to follow-up visit after a specific emergency department visit and removed any requirement to adjust for subject-specific correlation in the analyses. We calculated the time from the index visit to the next emergency department visit and first physician follow-up visit; these are displayed with Kaplan-Meier curves and compared with log rank tests. We developed multivariable Cox proportional hazard models to investigate the effect of predictor variables on time to a return emergency department visit. We included in the models variables hypothesized to predict time to return (age and sex, 19 First Nations and socioeconomic status, 3 We assessed the reduced model by tests of proportional hazards assumptions and deviance residual diagnostics. Hazard ratios (HR) and 95% CIs are reported. For the analyses of follow-up visits to physicians, time was censored at the end of the study or the date of the next emergency department visit. We report the estimated median times (with 95% CIs), and we compared the groups using log-rank tests. Multivariable regression with competing risks modelled time to first physician follow-up visit by physician type. This analysis included only mental health-related follow-up visits or censored data. As with the Cox model, the same interaction terms, model building strategy and variables were used to obtain a final model, and HRs and 95% CIs are reported.
In the final adjusted Cox and competing risks models, HRs greater than 1.0 represent an increased risk of early use of post-crisis health care, and HRs less than 1.0 represent a decreased risk of early use based on a particular characteristic (sociodemographic status) or level of acuity or diagnosis during the index emergency department visit.
Results
Emergency department visits
During the six-year period, 30 656 mental health visits were made by 20 956 children to 104 emergency departments in Alberta. Visit characteristics are provided in Table 1 . Of all visits, 61.0% were made by children from families who received no form of government subsidy for health care. On average from 2002 to 2008, First Nations children represented 6.0% of the Alberta pediatric population, children from families receiving welfare represented 3.0%, and children from families receiving subsidy from government-sponsored programs represented 14%. Children in these groups had disproportionately more emergency department visits: 13.8% (4230/30 656 visits) among First Nations children, 6.4% (1972/30 656 visits) among children from families receiving welfare, and 18.7% (5739/30 656 visits) among children from families receiving subsidy from government-sponsored programs. Across the sociodemographic groups, more visits were made by girls and youth aged 15-17 years. Nearly the same proportions were observed during each fiscal year. The most common diagnoses in each sociodemographic group were anxiety-or stress-related disorder and mental or behavioural disorders resulting from substance abuse.
Standardized visit rates declined for children from families without subsidy and increased for all other children ( Figure 1 , Appendix 1, available at www.cmaj.ca /lookup /suppl /doi :10 .1503 /cmaj .111697/-/DC1). First Nations children had the largest visit rate increase from 2002/03 to 2007/08 (1368.0/100 000 children to 1664.0/100 000 children; p = 0.004). The directly standardized visit rates for children from families receiving welfare were among the highest across all years, but there was no evidence of a statistically significant change over time (p = 0.7). Age-and sex-specific visit rates differed by sociodemographic group in 2007/08 (Figure 2 ). First Nations children and children from families receiving welfare had higher rates, most noticeably for girls aged 15-17 years (7047.6 and 6194.2/100 000 children) and boys (5787.3 and 4140.3/100 000 children). Figure 3 , Table 2 ). First Nations children and those from families receiving subsidy from government-sponsored programs returned earlier to the emergency department than other children (p < 0.001). As shown in Table 3 , these children had a higher risk of returning sooner. The risk of return also increased with age and receipt of an unspecified diagnosis during the first visit. Boys were less likely to return to the emergency department after crises than girls.
Interactions between age, sex and sociodemographic status and these main effects were not statistically significant. Seven days after an index emergency department visit, 76.9% (2644/3438) of children did not follow up with a physician (Table 2) . Among children who had a follow-up visit, most visits were for mental health concerns (70.2%), made to psychiatrists (53.2%) and conducted in active treatment hospitals (57.1%). Differences in follow-up visits were observed among sociodemographic groups (p < 0.001). First Nations children had fewer follow-up visits after discharge from the emergency department. The median time to physician follow-up for First Nations children was 79 d (95% CI 60-91 d), a time substantially longer than the group with the shortest time (29 d, 95% CI 22-41 d; Figure 3) .
Predictors of time to a follow-up physician visit for mental health care differed by type of physician (Table 4) . Compared with other children, First Nations children were more likely to have a longer time to follow-up with a psychiatrist, while children from families receiving governmentsponsored subsidies were more likely to have a longer time to follow-up with a general practitioner. Age, sex, diagnosis and clinical acuity also explained time to follow-up physician visits (Table 4 ).
Interpretation
We found significant variation across sociodemographic groups of children in crisis and post-crisis health care use over a six-year period in Alberta. The largest increase in visits to the emergency department for mental health crises was among First Nations children. First Nations children and those from families receiving subsidy from government-sponsored programs had more return visits to emergency departments over time compared with other children. First Nations children also had disproportionately less follow-up care with a physician after an emergency department visit and had longer times to follow-up care. Sociodemographic status, diagnosis and illness acuity were significant predictors of time to postcrisis health care use.
Multiple studies have shown that race and ethnic background influence access to mental health services and emergency care for children. 3, 4 To the best of our knowledge, our group is the first to report on the use of emergency mental health care among First Nations children. We currently have a poor understanding of the prevalence of mental illness among these children. In the 2002/03 First Nations Regional Longitudinal Health Survey, 17% of First Nations parents reported a modest percentage of behavioural and emotional problems among their children. 21 Other studies suggest more substance use, 8 more symptoms of conduct disorder 9 and higher completed suicide rates among First Nations children than among other children. 10 We found that more First Nations children presented to emergency departments for disorders secondary to substance abuse and intentional selfharm than other children, and that, compared with other children, First Nations children returned more quickly to the emergency department and had a longer time before visiting a physician in the post-crisis period. These findings suggest that investments in culturally based, community-and school-based resources targeting the high-risk behaviours seen in the emergency department may help to reduce crisis events and foster the use of mental health resources. 22 Although such resources would not have been captured through physician billing in our study, the high rates of emergency department use suggest that if such services do exist and are being used, they may not be specific or comprehensive enough to reduce crises. Our findings also reflect access and utilization issues. In the 2002/03 Regional Longitudinal Health Survey, parents reported long waits for health care (91.4% of respondents) and lack of service coverage by the First Nations and Inuit Health Branch (10.6% of respondents) as significant barriers to health care access. 21 To what extent these barriers limit access to and the use of mental health services is not known. In our study, First Nations children had the longest times to physician follow-up care, but First Nations status alone did not predict time to most follow-up visits. To reduce mental health crises and tailor care, more investigation is needed to better understand the relation between crisis-oriented patterns of care, delays in receiving follow-up care, and the services desired and sought in a post-crisis period by First Nations children and their families.
Consistent with our hypotheses, children from families receiving subsidy (welfare and other government-sponsored programs) also had some of the highest rates of emergency department visits and revisits, with government-sponsored subsidy status predicting a quicker return. Contrary to one of our hypotheses, however, these children, in general, did not have longer times to follow-up than other children for a follow-up physician visit. Our findings of increased use of health services among a lower socioeconomic group of children are similar to other Canadian studies examining the use of community-based mental health services 23 but dissimilar to research on return visits to the emergency department. 19 Whether high rates of visits by children in our study reflect a lack of access to pre-crisis care, delays in seeking care until crises emerge or other factors (e.g., geography) could not be answered with the Ambulatory Care Classification System, but these factors are important to determine. A lack of access has implications for the availability of services in neighbourhoods that differ by socioeconomic status. Delays in mental health care for children have been linked to time lags between generalist care and specialist referrals 24 and service proximity.
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Limitations
Our study has several limitations. First, we were limited by diagnostic reporting. Although recent studies using Ambulatory Care Classification System data indicate diagnostic accuracy, 15, 16 no formal assessment of mental health diagnostic coding in ambulatory care has been conducted.
Second, the databases used do not identify all Aboriginal children; non-Treaty Status, Inuit and Métis children were not included.
Third, we could not determine the influence of either pre-crisis mental health care, contact with non-physician resources in the post-crisis period or other variables hypothesized to influence the use of health care. Higher rates of visits to emergency departments may be the result of a disproportionately high use of emergency services over other medical services or a preference for emergency care. Longer times to physician follow-up in our study may reflect access to other mental health services in the child's community (private clinics, community-based programs designed for specific sociodemographic groups). Child-or family-specific determinants (e.g., stress, stigma, family constellation and psychiatric history) likely further explain both crisis and post-crisis health care use, but these were not available in the Ambulatory Care Classification System. Although this database limitation is not unique to our study, it does point to important considerations for administrative datacapture parameters and how to increase the contributions of these repositories for health care decision-making. Finally, although others have reported the same socioeconomic proxy definition, 26 our use of health care premium subsidy may not have always accurately reflected a child's socioeconomic status.
Conclusion
Visits to the emergency department for mental health care should be considered a "stop gap" solution in the full suite of mental health services. For many children, these visits reflect a need for earlier intervention to prevent illness destabilization into crisis. Further, children with longer times to follow-up care in the post-crisis period may also be disadvantaged because they likely require continued support for stabilization. We found that sociodemographic status plays an important role in the post-crisis use of health care services.
A recent US-based study reported continued use of emergency departments for pediatric mental health care despite linkage to communitybased services, 27 which suggests that seeking health care is not solely patterned by features of the health care system. Factors such as stigma and discrimination, 28 single-parenthood 29 and parent unemployment 29 are linked with service use and should be a priority for understanding predictors of the time to and use of mental health care. Such a line of investigation may help to explain the varied patterns of emergency department use and follow-up physician care observed among the different sociodemographic groups in our study.
Although recent treatment in an emergency department has been shown to be a strong predictor of follow-up mental health care for suiciderelated behaviours, 30 our study also suggests that the time to post-crisis care is affected by age, sex, diagnosis and clinical acuity. Future studies that determine why the risk for repeat crisis events increases with age are worthwhile and could query, for example, whether youth are particularly vulnerable because of their developmental struggles for autonomy. Moving ahead, our findings that when a child leaves the emergency department with an unspecified diagnosis they are more likely to return sooner in crisis or that certain diagnoses (substance abuse, anxiety) and less urgent presentations (e.g., lower triage scores) involve longer times to follow-up care could inform current discharge planning processes in Canada's emergency departments without fiscal or human resource impact.
